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Summary 

Some Members of Congress have expressed concern over U.S. acquisition of rare earth materials 
composed of rare earth elements (REE) used in various components of defense weapon systems. 
Rare earth elements consist of 17 elements on the periodic table, including 15 elements beginning 
with atomic number 57 (lanthanum) and extending through number 71 (lutetium), as well as two 
other elements having similar properties (yttrium and scandium). These are referred to as “rare” 
because although relatively abundant in total quantity, they appear in low concentrations in the 
earth’s crust and extraction and processing is both difficult and costly. 

From the 1960s to the 1980s, the United States was the leader in global rare earth production. 
Since then, production has shifted almost entirely to China, in part due to lower labor costs and 
lower environmental standards. Some estimates are that China now produces about 90- 95% of 
the world’s rare earth oxides and is the majority producer of the world’s two strongest magnets, 
samarium cobalt (SmCo) and neodymium iron boron (NeFeB) permanent, rare earth magnets. In 
the United States, Molycorp, a Mountain Pass, CA mining company, recently announced the 
purchase of Neo Material Technologies. Neo Material Technologies makes specialty materials 
from rare earths at factories based in China and Thailand. Molycorp also announced the start of 
its new heavy rare earth production facilities, Project Phoenix, which will process rare earth 
oxides from ore mined from the Mountain Pass facilities. 

In 2010, a series of events and press reports highlighted what some referred to as the rare earth 
“crisis.” Some policymakers were concerned that China had cut its rare earth exports and 
appeared to be restricting the world’s access to rare earths, with a nearly total U.S. dependence on 
China for rare earth elements, including oxides, phosphors, metals, alloys, and magnets. 
Additionally, some policymakers had expressed growing concern that the United States had lost 
its domestic capacity to produce strategic and critical materials, and its implications for U.S. 
national security. 

Pursuant to Section 843, the Ike Skelton National Defense Authorization Act for FY2011 (P.L. 

1 11-383) and S.Rept. 1 11-201 (accompanying S. 3454), Congress had mandated that the 
Secretary of Defense conduct an assessment of rare earth supply chain issues and develop a plan 
to address any vulnerabilities. DOD was required to assess which rare earths met the following 
criteria: ( 1 ) the rare earth material was critical to the production, sustainment, or operation of 
significant U.S. military equipment; and (2) the rare earth material was subject to interruption of 
supply, based on actions or events outside the control of the U.S. government. The seven-page 
report was issued in March 2012. 

In October 2013, DOD released its Annual Industrial Capabilities Report to Congress in 
accordance with Section 2504 of Title 10, United States Code (U.S.C.). The report states that, due 
to global market forces, the overall demand for rare earth materials has decreased, as prices for 
most rare earth oxides and metals have declined since 2011. 

Given DOD’s assessment of the supply and demand for rare earths for defense purposes, coupled 
with the recent announcement of Molycorp’s proposed acquisition of Neo Material Technologies, 
Congress may choose to use its oversight role to seek more complete answers to the following 
important questions: 

• Given Molycorp’s purchase of Neo Material Technologies and the potential for 
the possible migration of domestic rare earth minerals to Molycorp’s processing 
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facilities in China, how may this move affect the domestic supply of rare earth 
minerals for the production of U.S. defense weapon systems? 

• Given that DOD’s assessment of future supply and demand was based on 
previous estimates using 2010 data, could there be new concern for a possible 
rare earth material supply shortage or vulnerability that could affect national 
security? 

• Are there substitutes for rare earth materials that are economic, efficient, and 
available? 

• Does dependence on foreign sources alone for rare earths pose a national security 
threat? 

Congress may encourage DOD to develop a collaborative, long-term strategy designed to identify 
any material weaknesses and vulnerabilities associated with rare earths and to protect long-term 
U.S. national security interests. 
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Introduction 

This report discusses rare earth elements used in Department of Defense (DOD) weapon systems, 
current problematic oversight issues, and options for Congress to consider. Rare earth elements 
(also referred to as REEs and by the shorthand term “rare earths”) include the lanthanide series of 
15 elements on the periodic table, beginning with atomic number 57 (lanthanum) and extending 
through element number 71 (lutetium). Two other elements, yttrium and scandium, often occur in 
the same rare earth deposits and possess similar properties. 1 These 17 elements are referred to as 
“rare” because while they are relatively abundant in quantity, they appear in low concentrations in 
the earth’s crust and economic extraction and processing is both difficult and costly. 

The United States is a major consumer of products containing rare earth elements. These elements 
are incoiporated into many sophisticated technologies with both commercial and defense 
applications. From the 1960s to the 1980s, the United States was the leader in global production 
of rare earths. Since that time, processing and manufacturing of the world’s supply of rare earths 
and downstream value-added forms such as metals, alloys, and magnets have shifted almost 
entirely to China, in part due to lower labor costs and lower environmental standards. 

A series of events and ensuing press reports have highlighted the rare earth “crisis,” as some refer 
to it. One such event occurred in July 2010, when China’s Ministry of Commerce announced that 
China would cut its exports of rare earth minerals by about 72%. In September 2010, China 
temporarily cut rare earth exports to Japan, apparently over a maritime dispute. This dispute 
highlighted the potential for disruption of the world’s supply of rare earth materials. 

Some Members of Congress are concerned with the potential for a nearly total U.S. dependence 
on foreign sources for rare earth elements and the implications of this dependence for national 
security. Congress has been interested in the rare earth issue largely because: 

• the world is almost wholly dependent on a single national supplier — China — for 
rare earths; 

• the United States has no production of some heavy rare earths (terbium to 
lutetium and yttrium); 2 

• the United States has little production of rare earth metals, powders, and NeFeB 
magnets; 

• there may be repercussions if these materials are not available for commercial 
and defense applications; and 

• the rare earths supply chain vulnerability question may adversely affect the 
ability of the United States to plan strategically for its national security needs. 



1 Long, Keith R., S. Van Gosen, Bradley, Foley, Nora K., and Cordier, Daniel. The Principal Rare Earth Elements 
Deposits of the United States — A Summary of Domestic Deposits and a Global Perspective. USGS Scientific 
Investigations Report, 2010-5220, November 16, 2020, 96 p., at http://pubs.usgs.gov/sir/2010/5220/. Also see USGS 
Fact Sheet 087-02, and USGS Mineral Commodity Summaries, January 201 1, at http://minerals.usgs.gov/minerals/ 
pubs/commodity/rare_earths/mcs-201 1 -raree.pdf. 

2 According to then Andy Davis, Manager of Public Affairs for Molycorp, the company was stockpiling heavy 
concentrates known as SEG (primarily consisting of samarium, europium, and gadolinium.) 
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In April 2010 Congress required the Government Accountability Office (GAO) to examine rare 
earths in the defense supply chain and also required the Secretary of Defense to assess the defense 
supply chain and develop a plan to address any shortfalls or other supply chain vulnerabilities, 
including a specific requirement to present a plan for the restoration of domestic NeFeB magnet 
production. GAO concluded that revamping the defense supply chain coidd take 1 5 years or 
more. Congress has required that the Secretary of Defense, pursuant to the Ike Skelton National 
Defense Authorization Act for FY201 1 (P.L. 1 11-383), conduct an assessment of the rare earths 
supply chain issues and develop a plan to address any supply chain vulnerabilities. DOD‘s report 
was released in March 2012. 

Congress may want answers to at least four important questions on rare earth elements: (1) Are 
rare earth elements essential to U.S. national security? (2) How would a scarcity of rare earths 
affect the delivery or performance of defense weapon systems? (3) Is the United States vulnerable 
to supply disruptions, and if so, are there readily available and equally effective substitutes? (4) 
What are the short-term and long-term options that DOD may consider in response to a lack of 
domestic rare earth element production and China’s continued dominance? 

Major New Developments 

H.R. I960, National Defense Authorization Act (NDAA) for FY2014 

H.R. 1960 was introduced in the House on May 14, passed the House in a recorded vote (315- 
108) on June 14, and was referred to the Senate on July 8, 2013. The bill contains several 
provisions which would, if enacted into law, give the President more authority to conserve 
strategic and critical materials, as well as direct the Secretary of Defense to report on plans to 
assess the supply chain diversification for rare earth substitutes and develop risk mitigation 
strategies. The provisions appear below. 

Subtitle B — National Defense Stockpile 

Section 1411. Use of National Defense Stockpile for the Conservation of a 
Strategic and Critical Materials Supply 

Section 1411 would modify the President’s authority to maintain and manage a national defense 
stockpile, and allow the Defense Logistics Agency to more proactively engage in the market. 
These changes woidd grant the President the authority to conserve strategic and critical materials. 

(a) Presidential Responsibility for Conservation of Stockpile Materials - Section 98e(a) of Title 
50, United States Code, is amended: 

( 1 ) by redesignating paragraphs (5) and (6) as paragraphs (6) and (7), respectively; and 

(2) by inserting after paragraph (4) the following new paragraph (5): 

“(5) provide for the recovery of any strategic and critical material from excess materials made 
available for recovery purposes by other Federal agencies;” 
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(b) Uses of National Defense Stockpile Transaction Fund - Section 98h(b)(2) of Title 50, United 
States Code, is amended — 

(1) by redesignating subparagraphs (D) through (L) as subparagraphs (E) through (M), 
respectively; and 

(2) by inserting after subparagraph (C) the following new subparagraph (D): “(D) Encouraging 
the conservation of strategic and critical materials.” 

(c) Development of Domestic Sources - Section 98h-6(a) of Title 50, United States Code, is 
amended, in the matter preceding paragraph (1), by inserting ‘and conservation’ after 
‘development’. 

Section 1412. Authority to Acquire Additional Materials for the National 
Defense Stockpile 

Section 1412 would provide authority to acquire certain additional strategic and critical materials 
for the National Defense Stockpile. The materials anticipated to be acquired have been identified 
to meet the military, industrial, and essential civilian needs of the United States. 

(a) Acquisition Authority - Using funds available in the National Defense Stockpile Transaction 
Fund, the National Defense Stockpile Manager may acquire the following materials determined 
to be strategic and critical materials required to meet the defense, industrial, and essential civilian 
needs of the United States: 

(1) Ferroniobium. 

(2) Dysprosium Metal. 

(3) Yttrium Oxide. 

(4) Cadmium Zinc Tellurium Substrate Materials. 

(5) Lithium Ion Precursors. 

(6) Triamino-Trinitrobenzene and Insensitive High Explosive Molding Powders. 

(b) Amount of Authority - the National Defense Stockpile Manager may use up to $41,000,000 of 
the National Stockpile Transaction Fund for acquisition of the materials specified in 
subsection (a). 

(c) Fiscal Year Limitation - The authority under this section is available for purchases during 
Fiscal Year 2014 through Fiscal Year 2019. 

Directive Report Language 

In H.R. 1960, under Title XVI, Industrial Base Matters, there are two reporting requirements 
required by the House Armed Services Committee that address congressional concerns over 
maintaining a secure access and a diverse supply chain for rare earth elements to be used for 
national security purposes and in defense weapon systems. 
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The first directive requires the Under Secretary of Defense for Acquisition, Technology and 
Logistics to submit a report to the congressional defense committees, by February 1, 2014, to 
outline a risk mitigation strategy focused on securing the necessary supplies of rare earth 
elements. The report language reads as follows: 

Title XVI - Industrial Base Matters 

Report on the Diversification of Supply Activities Related to Rare Earth 
Elements 

The committee is aware that in response to the report required by section 843 of the Ike 
Skelton National Defense Authorization Act for Fiscal Year 201 1 (P.L. 111-383) and based 
on forecasting demand for fiscal year 2013 only, the Under Secretary of Defense for 
Acquisition, Technology, and Logistics concluded that domestic production of rare earth 
elements could satisfy the level of consumption required to meet defense procurement needs 
by fiscal year 20 1 3 , with the exception of yttrium. However, the committee observes that the 
F uture Y ears Defense Program indicates that consumption of rare earth elements is expected 
to increase after 2013. Specifically, the report on the feasibility and desirability of recycling, 
recovery, and reprocessing of rare earth elements required by the conference report (H.Rept. 
112-329) to accompany the National Defense Authorization Act for Fiscal Year 20 12, states 
that each SSN-774 Virginia - class submarine would require approximately 9,200 pounds of 
rare earth materials, each DDG-51 Aegis destroyer would require approximately 5,200 
pounds of these materials, and each F-35 Lightning II aircraft would require approximately 
920 pounds of these materials. 

The committee is aware that the Department of Defense intends to pursue a three-pronged 
strategy to secure supplies of rare earth elements, which consists of diversification of supply, 
pursuit of substitutes, and a focus on reclamation of waste, as part of a larger U.S. 
Government recycling effort. The committee believes that diversification of supply activities 
related to rare earth elements is necessary in order to meet the growing demand for these 
materials, but the committee is concerned that some of these processes may prove to be 
technically difficult or so expensive that they are deemed cost-prohibitive. 

Therefore, the committee directs the Under Secretary of Defense for Acquisition, 
Technology, and Logistics to submit a report to the congressional defense committees by 
February 1, 2014, on the Department’s risk mitigation strategy for rare earth elements, which 
should include, at a minimum, the following elements: 

(1) A list and description of the programs initiated or planned to reclaim rare earth elements 
by the Department, along with a description of the materials reclaimed or expected to be 
reclaimed from such programs; 

(2) An assessment of the cost of materials produced by these reclamation efforts compared to 
the cost of newly-mined materials; 

(3) An assessment of availability of reliable suppliers in the National Defense Industrial Base 
for the reclamation and reprocessing of rare earth elements; 

(4) A list of alternative sources of supply, such as mine tailings, recycled components, and 
consumer waste, that the Department has investigated or plans to investigate; 



Congressional Research Service 



4 



Rare Earth Elements in National Defense 



(5) A physical description of alternative sources of supply with corresponding geologic 
characteristics, such as grade, resource size, and the amenability of that feedstock to 
metallurgical processing; 

(6) A description of the materials that the Department plans to obtain via the Defense 
Priorities and Allocations System; and 

(7) Other diversification of supply activities deemed relevant by the Under Secretary. 3 

The second directive requires DOD to perform an assessment of the potential for incorporating 
the substitution of non-rare earth materials into components of the Joint Strike Fighter, based on 
the supply chain challenges faced in securing components containing rare earth materials. 

Report on the Implementation of Rare Earth Elements Strategy in the Joint 
Strike Fighter Program 

The committee is aware that the Department of Defense intends to pursue a three-pronged 
strategy to secure supplies of rare earth elements, which consists of diversification of supply, 
pursuit of substitutes, and a focus on reclamation of waste as part of a larger U.S. 
Government recycling effort. However, it remains unclear how this strategy will be 
implemented in the Department’s major defense acquisition programs (MDAPs). Several 
high-profile MDAPs, including the F-35 Lightening II program, may use significant amounts 
of rare earth elements in full-rate production. The committee is concerned that the 
introduction of substitute materials and components may increase acquisition and 
sustainment costs through the qualification of manufacturers for substitutes, implementation 
of engineering changes to accommodate substitutes, and the long-term costs associated with 
supplier networks. 

Therefore, the committee directs the Assistant Secretary of the Navy for Research, 
Development and Acquisition, in coordination with the Program Executive Officer for the 
F-35, to submit a report to the congressional defense committees by February 15, 2014, on 
the potential for substitution of components and materials into F-35 aircraft to reduce 
consumption of rare earth materials. The report, which may include a classified annex, 
should include the following: 

(1) A list and description of subsystems that contain rare earth elements and the approximate 
quantities of each rare earth element by subsystem; 

(2) An assessment of the potential to incorporate substitute components or materials in each 
subsystem based on technical acceptability, to include consideration of performance 
requirements, and engineering changes that may be necessary for integration of the 
substitute; and 

(3) An assessment of the potential to incorporate substitute components or materials in each 
subsystem based on cost acceptability to include consideration of material costs, 
qualification and testing costs, and engineering change costs. 4 



3 H.Rept. 113-102, to accompany H.R. 1960, the proposed National Defense Authorization Act for Fiscal Year 2014. 

4 H.Rept. 113-102, to accompany H.R. 1960, the proposed National Defense Authorization Act for Fiscal Year 2014. 
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S. 1197, NDAA for FY2014 

S. 1197 was introduced on June 20, 2013, referred to the Armed Services Committee. The bill 
was considered for Senate floor action on December 9, 2013. 



S. 1600, Critical Minerals Policy Act of 2013 

S. 1600, the Critical Minerals Policy Act of 2013, was introduced on October 29, 2013, and 
referred to the Energy and Natural Resources Committee. The bill would require the Secretary of 
Interior and the Secretary of Energy to amend current policies, including “facilitate the 
reestablishment of domestic, critical mineral designation, assessment, production, manufacturing, 
recycling, analysis, forecasting, workforce, education, research, and international capabilities in 
the United States.” 5 



H.R. 761, National Strategic and Critical Minerals Production Act of 
2013 

EI.R. 761, the National Strategic and Critical Minerals Production Act of 2013 was introduced on 
February 15, 2013, and referred to the Committee on Natural Resources on July 8, 2013, (EI.Rept. 
113-138). The bill passed in a recorded vote, 246-178, and was referred to the Senate Energy and 
Natural Resources Committee on December 19, 2013. The bill would require both the Secretary 
of the Interior and the Secretary of Agriculture to more efficiently develop domestic sources of 
the minerals and materials of strategic and critical importance to U.S. economic and national 
security, and manufacturing competitiveness. 6 

H.R. 981, RARE Act of 2013 

H.R. 981, the RARE Act of 2013, was introduced on March 6, 2013, referred to the 
Subcommittee on Energy and Mineral Resources on March 7, 2013, and ordered to be reported 
by Unanimous Consent on May 15, 2013. The bill would require the Secretary of Interior to 
conduct an assessment of current global rare earth element resources and the potential future 
global supply. 



H.R. 1063, National Strategic and Critical Minerals Policy Act of 
2013 

H.R. 1063, the National Strategic and Critical Minerals Policy Act of 2013, was introduced on 
March 12, 2013, referred to the Subcommittee on Energy and Mineral Resources on March 15, 
2013, and ordered to be reported by Unanimous Consent on May 15, 2013. The bill would require 
the Secretary of the Interior to conduct an assessment of the current and future demands for the 



5 S. 1600, the Critical Minerals Policy Act of 2013. 

6 H.R. 4402, the National Strategic and Critical Minerals Production Act of 2012 was introduced on July 16, 2012, and 
referred to the Committee on Energy and Natural Resources. 
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minerals critical to United States manufacturing, agricultural competitiveness, economic and 
national security. 

President Obama's Announcement on the Joint World Trade 
Organization Dispute Resolution Case on China 7 

On March 13, 2012, President Obama made an announcement that the United States “had asked 
the World Trade Organization to facilitate formal consultations with China over its limits on rare- 
earth exports, in a case filed jointly with Japan and the European Union (EU).” 8 In announcing 
the case against China, the United States believes that China is illegally limiting exports of rare 
earths and pressuring foreign companies to move to China to take advantage of lower prices for 
domestic rare earth customers. In its defense, China claims that reducing the size of exports will 
help alleviate environmental hazards resulting from rare earth mining. 9 

The U.S. Trade Representative issued the following statement: 

America’s workers and manufacturers are being hurt in both established and budding 
industrial sectors by these policies. China continues to make its export restraints more 
restrictive, resulting in massive distortions and harmful disruptions in supply chains for these 
materials throughout the global marketplace,” said Ambassador Kirk. “The launch of this 
case against China today, along with the President’s creation of the Interagency Trade 
Enforcement Center, reflects the Obama Administration’s commitment to make all of our 
trading partners play by the rules. We will continue fighting for a level playing field for 
American workers and manufacturers in order to grow our economy, and ensure open 
markets for products made in America.” 

The United States recently won a WTO challenge against China’s export restraints on nine 
other industrial inputs. China’s export restraint measures on rare earths, tungsten, and 
molybdenum appear to be part of the same troubling industrial policy aimed at providing 
substantial competitive advantages for Chinese manufacturers. 

China imposes several different types of unfair export restraints on the materials at issue in 
today’s consultations request, including export duties, export quotas, export pricing 
requirements as well as related export procedures and requirements. Because China is a top 
global producer for these key inputs, its harmful policies artificially increase prices for the 
inputs outside of China while lowering prices in China. This price dynamic creates 
significant advantages for China’s producers when competing against U.S. producers - both 
in China’s market and in other markets around the world. The improper export restraints also 
contribute to creating substantial pressure on U.S. and other non-Chinese downstream 
producers to move their operations, jobs, and technologies to China. 10 



7 For further discussion on the WTO dispute resolution case against China, see CRS Report R42510, China ’s Rare 
Earth Industry and Export Regime: Economic and Trade Implications for the United States, by Wayne M. Morrison 
and Rachel Y. Tang. 

8 Wan, William, Richburg, Keith B., and Nakamura, David. U.S. Challenges China’s Curbs on Mineral Exports; China 
Vows to Strike Back. Washington Post, updated March 13, 2012; and Obama Announces WTO Case Against China 
Over Rare Earths. CNN Online, March 13, 2012, http://www.cnn.com/2012/03/13/world/asia/china-rare-earths-case/ 
index.html. 

9 

China Sets Up Rare Earth Body to Shake Up Industry. Scientific American, April 10, 2012, http://www.reuters.com/ 
article/20 12/04/1 0/us-china-rareearth-idUSBRE83707G20 1204 10. 

10 Office of the U.S. Trade Representative. United States Challenges China’s Export Restraints on Rare Earths, 
(continued...) 
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